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@ NUTRITIVE EMULSION PREPARATION. 

@ The present invention provides a nutritive emulsion cha- 
racterized in that the emulsion comprises essential compo- 
nents of about 4 to about 15% by weight of an amino acid prepa- 
ration, about 3 to about 12% by weight of a lipid, about 71.5 to 
about 93% by weight of water, and about 0.3 to about 3.0% by 
weight of an emutsifier having an HLB of at least 13 and selected 
from the group consisting of sucrose fatty acid ester, glycerin 
fatty acid ester, polyoxyethylene glycerin fatty acid ester and po- 
lyoxyethylene sorbitan fatty acid ester, or an emulsifier mixture 
of said emulsifier and soybean lecithin and in that the emulsion 
has a pH of about 6.5 to about 8.5. 
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NUTRITIVE EMULSION 

Technical Field 
The present invention relates to a novel 
nutritive emulsion. 

Prior Art 

Patients of a disease such as gastrointestinal 
disease and. those having a post-operative early-stage 
stress are likely to have difficulty in taking, or to be 
unable to take, orally a nutrient source such as meals. 
Further, such patients experience marked destruction 
(catabolism) of endogenous protein, reduction in function 
of treatment (anabolism) of amino acid or the like, and 
are found abnormal in utilization of endogenous amino 
acids and other nutrients. 

Researches have been heretofore conducted in an 
attempt for these patients to meet the nutrition 
requirements (feeding, nutrient control and nitrogen 
equilibrium maintenance) and to achieve the improvement in 
preservation of physical strength and the recovery of 
physical function. The investigations so far made 
resulted in development of amino acid parenteral 
solutions, fat emulsions and other nutritive agents for 
feeding amino acids and other nutrients. An ideal 
nutritive agent is a comprehensive nutritive agent 
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containing amino acids, lipids, sugars, vitamins, minerals 
and the like which are essential to human body. However, 
such ideal comprehensive nutritive agent has yet to be 
developed and the development thereof is now strongly 
desired in the art. 



comprehensive nutritive agent currently desired in the 
art. Our research led to successful development of a 
novel nutritive emulsion which contains sufficient - 
amounts of amino acids and lipids, which is easy to 
manufacture, free of bacterial contamination problem, 
outstanding in stability in preparation form, capable, of 
course, of supplying a sufficient nutrition and readily 
miscible with sugars, vitamins, minerals and the like when 
used, and which: thus, provides an ideal comprehensive 
nutritive agent. In this way, we have accomplished the 
present invention. 

Disclosure of the Invention 
The present invention relates to a nutritive 
emulsion characterized in that the emulsion comprises 
essential components of about 4 to about 15% by weight of 
an amino acid preparation, about 3 to about 12% by weight 
of a lipid, about 71.5 to about 93% by weight of water, 
and abouc 0.3 to about 3.0% by weight of an emulsifier 
having a ELB of at least 13 and selected from the group 



We performed extensive research to provide the 
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consisting of sucrose fatty acid ester f glycerin fatty 
acid ester , polyoxyethylene glycerin fatty acid ester and 
polyoxyethylene sorbitan fatty acid ester,, or an 
emulsifier mixture of said emulsifier and soybean lecithin 
and in that the emulsion has a pH of about 6.5 to about 
8.5. 

The nutritive emulsion of the present invention 
is characterized by containing various amino acids and 
lipids in the emulsion, being easy to manufacture, free of 
bacterial contamination issue, able to supply the patient 
with sufficient amounts of amino acids and lipids, 
especially high in fat content and excellent in 
physiological properties, eliminating the need to add a 
fat before administration, and in long-term storage 
stability (emulsion stability). 

The nutritive emulsion of the ! invention is 
easily miscible with sugars, vitamins, minerals and the 
like at the time when the emulsion is used. Even the 
mixing substantially does not reduce the stability and 
thus an ideal comprehensive nutritive agent can be 
provided. 

When the nutritive emulsion of the invention is 
rectally or orally administered to particularly a patient 
of a disease such as gastrointestinal disease or a patient 
having a post-operative early-stage stress, the patient's 
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nutrition requirements (including feeding, nutrient 
control and nitrogen equilibrium maintenance) can be 
satisfactorily met, and the improvement in preservation of 
patient's physical strength and recovery of patient's 
physical function can be effectively achieved. 

The nutritive emulsion of the invention is 
prepared by emulsif ication of the above-specified amounts 
of amino acid preparation and lipid with a specific 
emulsifier and characterized by a emulsified form with a 
excellent emulsion stability. This feature gives the 
contemplated remarkable results, particularly long-lasting 
stability and supply of high-calory nutrients. The 
nutritive emulsion with such composition is unknown and 
undisclosed. 

The amino acid preparation as one of essential, 
components of the nutritive emulsion according to the 
invention can be those having the same composition as that 
of various amino acid preparations conventionally 
investigated and developed in medical area in order to 
feed a nutrient and can be those of the composition which 
we have developed on the basis of these conventional amino 
acid preparations. These amino acid preparations 
generally contain eight essential amino acids, i.e. 
isoleucine (He), leucine (Leu), valine (Val), methionine 
(Met), phenylalanine (Phe), tryptophan (Trp), lysine (Lys) 
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and threonine (Thr), and, when required, may further 
contain at least one subessential or nonessential amino 
acid selected from cysteine (Cys), tyrosine (Tyr), 
histidine (His), alanine (Ala), arginine (Arg), aspartic 
acid (Asp) f glutamic acid (Glu), glycine (Gly), proline 
(Pro), serine (Ser), ornithine (Orn) and the like. 

Among the preferred amino acid preparations in 
the invention axe those containing branched-chain amino 
acids in combined amount (lie + Leu + Val) of about 20 to 
about 45% by- weight, preferably about 30 to about 40% by 
weight, based on the total amino acids. Preferred other 
examples of amino acid preparations include those 
containing eight essential amino acids and at least one 
amino acid selected from the above-exemplified 
subessential and nonessential amino acids, the total 
amount of the eight essential, amino acids being about 40 
to about 80% by weight, more preferably about 50 to about 
70% by weight, based on the total amino acids. 

A specific composition of the amino acid 
preparation usable in the invention is shown below in 
Table 1 in which the amount of each amino acid is 
expressed in percentage by weight and calculated as free 
amino acids based on the total amino acids. 

Table 1 

Amino acid Amount (wt%) 
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L-isoleucine 


4.5-13.4 


L-leucine 


6.7-20.1 


L-lysine 


3.8-15.2 


L-methionine 


3.0-16.4 


L-phenylalanine 


. 3.1-16.4 


L-threonine 


3.2- 9.6 


tryptophan 


0.9- 3.7 


L-valine 


5.2- 15.6 


L-alanine 


0 - 9.5 


L-arginine 


0 -12.6 


L-aspartic acid 


0 -12.2 


L-qlutamic acid 


u — jl z • y 


L-glutamine 


0 -16.2 


aminoacetic acid (glycine) 


0 - 4.1 


L-histidine 


0 - 6.2 


L-proline 


0 - 5.3 


L-serine 


0 - 9.7 


L-tyrosine 


0 - 0.9 



A preferable composition of the amino acid 
preparation is similarly shown below in Table 2. 

Table 2 



Amino acid Amount (wt%) 
L-isoleucine 4.5-13.4 
L-leucine 6.7-20.1 
L-lysine 3.8-11.6 
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L-methionine 3.3- 7.7 

L-phenylalanine 3.1- 9.5 

L-threonine 3.2- 9.6 

^-tryptophan 0.9- 2.7 

L-valine 5.2-15.6 

L-alanine 3.2- 9.6 

L-arginine 0 . 9— 2.7 

L-aspartic acid 1.6- 5.0 

L-glutamic acid 4.3-12.9 

aminoacetic acid (glycine) 1.3- 4.1 

L-histidine 1.0-3.2 

L-proline 1.5- 4.5 

L-serine 2.7- 8,1 

The most threpsologically preferable composition 

of the amino acid preparation is similarly shown below in 

Table 3. 

Table 3 

Amino acid Amount (wt%) 

L-isoleucine 8.0-13.4 

L-leucine 12.5-20.1 

L-lysine 6.9- 8.5 

L-methionine 4.6- 5.6 

L-phenylalanine 5.6- 6.9 

L-threonine 3.2- 7.0 

L-tryptophan 1.6- 2.0 
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L-valine 5.2-11.4 
L-alanine 5#8 _ 7Q 

L-arginine 7#6 _ 92 - 

L-aspartic acid 3 . 0 - 3<6 

L-glutamic acid 7.7- 9.5 

aminoacetic acid (glycine) 2.4- 3.0 

L-histidine 2<3 
L-proline 2>7 _ 3>3 

Serine 4.9- 5.9 

The amino acids which constitute the amino acid 
preparation having the composition in said range, are 
preferably purely crystalline amino acids. These amino 
acids are generally used in free acid form but are not ' 
especially limited to this form. The amino acids may t£ke 
various water-soluble forms, which include 
pharmaceutical^ acceptable salts including metal salts 
such as sodium salt and potassium salt, mineral acid salts 
such as hydrochloride and sulfate and organic acid salts 
such as acetate, lactate and malate; and esters, N-acyl 
derivatives, peptides and the like which are converted 
into free amino acids by hydrolysis in vivo . Especially 
the use of amino acids in the form of peptide results in 
lower osmotic pressure of the obtained amino acid 
preparation than in free acid form, advantageously 
assuring the obviation of diarrhea problem which is apt to 
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arise in the patient administered with the obtained amino 
acid preparation. Examples of saits are L-lysine 
monohydrochloride, L-lysine acetate , L-lysine malate, L^ 
arginine monohydrochloride f monosodium L-aspartate mono- 
hydrate, monosodium L-glutamate monohydrate, L-histidine 
monohydrochloride monohydrate and the like. Examples of 
esters are L -methionine methyl ester , L-methionine ethyl 
ester and the like. Examples of N-acyl derivatives are N- 
lower alkanoyl derivatives such as N-acetyl-L-tyrosine, N- 
acetyl-L-proline and N-acetyl-L-tryptophan. Examples of 
peptides are L-alanyl-L-phenylalanine, L-alanyl-L-valine , 
L-alanyl-glycine , L-leucyl-L-phenylalanine , L-leucyl-L- 
alanine, L-leucyl-L-valine, L-leucyl-L-leucine, L-leucyl- 
glycine, glycyl-L-phenylalanine, glycyl-L-alanine, glycyl- 
L-leucine, L-tryptophyl-L-alanine, L-tryptophyl-L-leucine,„ 
L-tryprophyl-L-phenylalanine, L-tryptophyl-glycine, L- 
tyrosyl-L-tyrosine, L-alanyl-L-tyrosine and like 
dipeptides; glycyl-L-leucyl-L-leucine , glycyl-L-alanyl-L- 
alanine, L-alanyl-L-phenylalanyl-L-valine, L-tryptophyl- - 
glycyl-glycine , L-tryptophyl-glycyl-L-alanine , glycyl- 
glycyl-glycine and like tripeptides; glycyl-glycyl-glycyl- 
glycine and like tetrapeptides; glycyl-glycyl-glycyl- 
glycyl-glycine and like pentapeptides ; etc. 

Further , L-cysteine may be partially or wholly 
replaced by L-cystine and/or L-methionine , and L-tyrosine 
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may be partially or wholly replaced by L-phenylalanine. 
The amino acids constituting the amino acid preparation of 
the invention may be also partially replaced by water- 
soluble gelatin, casein hydrolyzate or the like. If the 
amino acids are used in the form other than free form, the 
amount of amino acids calculated as free amino acid is 
determined to fall within the above-defined range. 

The lipid which is among the ether essential 
components for the nutritive emulsion of the invention can 
be any of various oils conventionally used as an energy 
source for supply of nutrients. Examples of useful lipids 
are medium-chain fatty acid triglycerides (MCT) 
characterized by ease in absorption and in combustion and 
rarity in accumulation, and long-chain fatty acid * 
triglycerides (LCT) serving as the source of essential 
fatty acids. Preferable as MCT are triglycerides of 
saturated or unsaturated fatty acids having 8 to 10 carbon 
atoms. Usable as LCT are those commonly used such as 
soybean oil, cotton seed oil and sesame oil. Concomitant 
use of MCT and LCT as lipids in the invention is generally 
preferable. Suitable proportions are about 20 to about 
90% by weight, preferably about 50 to about 90% by weight, 
of MCT and about 10 to about 80% by weight, preferably 
about 10 to about 50% by weight, of LCT. 

The nutritive emulsion of the invention is 
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prepared by emulsifying the amino acid preparation and the 
lipid with a specific emulsifier to disperse the 
components in water. The emulsifier to be used in the 
invention is critically selected from sucrose fatty acid 
ester, glycerin fatty acid ester, polyoxyethylene glycerin 
fatty acid ester and polyoxyethylene sorbitan fatty acid 
ester which each have a ELB of at least 13 and a mixure of 
the emulsifier and soybean lecithin. 

Emulsifiers useful in the invention are those 
having a HLB of 13 or more, preferably 13 to 15 and 
selected from sucrose fatty acid ester, glycerin fatty 
acid ester, polyoxyethylene glycerin fatty acid ester and 
polyoxyethylene sorbitan fatty acid ester, as described 
above. These emulsifiers are usable singly or at least 
two of them can be used in mixture in a total HLB of at 
least 13, preferably 13 to 15* In other words, the term 
"emulsifier having a HLB of at least 13" used herein is 
intended to encompass an emulsifier mixture having a HLB 
of at least 13. The emulsifier mixture includes a mixture 
of sucrose fatty acid esters, a mixture of glycerin fatty- 
acid esters, a mixture of polyoxyethylene glycerin fatty 
acid esters, a mixture of polyoxyethylene sorbitan fatty 
acid esters and a mixture of these esters. Examples of 
the ester composing the emulsifier are sucrose ester, 
glycerin ester, polyoxyethylene glycerin ester and 
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polyoxyethylene sorbitan ester of C 12 -C 20 fatty acid such 
as stearic acid and palmitic acid. More specifically/ the 
sucrose fatty acid ester which can be used singly includes 
"DK-F-140" (HLB 13.5/ product of Daiichi Kogyo 
Pharmaceutical/ Co./ Ltd.), "DR-F-160" (HLB 15.0, product 
of the same company), "S-1570" (EL3 15.0, product of 
Mitsubishi Kasei Shokuhin K.K. ), etc. The sucrose fatty 
acid ester which can be used in mixture includes "DR-F- 
110" (HL3 11.0/ product of Daiichi Kogyo Pharmaceutical/ 
Co., Ltd.), "DK-F-90" (HLB 9.5, product of the same 
company), etc. Examples of glycerin fatty acid ester 
usable singly are "Decaglyn 1-M" (HLB 14, product of Nikko 
Chemicals Co., Ltd.), "Decaglyn 1-L" (HLB 15.5, product of 
the same company), "Hexaglyn l-L" (HLB 13, product of the 
same company), etc. Examples of polyoxyethylene glycerin 
fatty acid ester are "TMGS-15" (HLB 13.5, product of Nikko 
Chemicals, Co., Ltd.), "TGSO-215" (HLB 13.5, product of 
the same company), etc. Examples of polyoxyethylene 
sorbitan fatty acid ester are "TO-10" (HLB 15.0, product 
of Nikko Chemicals Co., Ltd.), "Rheodol TW-01 20" ( HLB - 
15.0, product of Kao Co., Ltd.), etc. 

The emulsifier of at least 13 in HLB may be used 
conjointly with other emulsifiers, e.g. polyoxyethylene 
hydrocenated castor oil, polyoxyethylene castor oil, 
polyoxyethylene sorbitan fatty acid ester, etc. 
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A mixture of an emulsifier of at least 13 in ELB 
and soybean lecithin can be also used. Examples of 
soybean lecithins useful in the invention can be any of 
various kinds of those* generally containing a mixture of 
phosphatidyl choline, phosphatidyl ethanolamine and 
phosphatidyl inositol as phospholipids. Among them, a 
powder soybean lecithin, particularly a powder containing 
a high-purity lecithin, is preferable. Examples of 
preferable powder of soybean lecithin include commercially 
available lecithin, e.g., lecithin powder containing 20 to 
25% of phosphatidyl choline and 98% of lecithin (EPIKURON 
100 P, Nihon Siber Hegner K.K.), lecithin powder 
containing 30% of phosphatidyl choline and 98% of lecithin 
(EPIKURON 130 P, Nihon Siber Hegner. K.K.)r etc. 

While there is no specific limitation on the 
ratio of the: soybeans lecithin to the emulsifier with a HLB 
of at least 13 in the emulsifier mixture, generally about 
25% by weight or less, preferably about 10 to about 25% by 
weight, of soybean lecithin is used conjointly with about 
75% by weight or more, preferably about 75- to about 90% by 
weight, of emulsifier mixture with a HLB of at least 13. 

The nutritive emulsion of the invention 
comprises about 4 to about 15% by weight, preferably about 
8 to about 10% by weight, of an amino acid preparation, 
about 3 to about 12% by weight, preferably about 5 to 
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about 10% by weight, of a lipid, about 71.5 to about 93% 
by weight, preferably about 80 to about 85% by weight, of 
water, and about 0.3 to about 3.0% by weight, preferably 
about 0.6 to about 2.0% by weight, of an emulsifier. The 
use of components in these proportions affords the desired 
results of the invention, particularly the desired 
nutritive emulsion with excellent emulsion stability. 

The soybean lecithin which may be used as one of 
emulsifiers in the invention may be classified as a lipid 
in view of its properties, but is not to be calculated as 
a lipid in determining the amounts of components in the 
nutritive emulsion of the invention. 

The desired nutritive emulsion comprising the 
above components can be prepared by usual methods. A 
preferable methods comprises adding a lipid or a mixture 
of a lipid and soybean lecithin to a mixture of water and 
an emulsifier of 13 or more in HLB; subjecting the mixture 
to preliminary emulsif ication (first pre-emulsif ication) ; 
adding an aqueous solution of an amino acid preparation to 
the coarse emulsified liquid; and subjecting the mixture, 
to emulsif ication (second pre-emulsif ication and fine 
emulsif ication) . The aqueous solution of amino acid 
preparation can be prepared in the same manner as done in 
producing a usual amino acid parenteral solution or the 
like, for example, by dissolving the amino acids or their 
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derivatives in distilled water or the like useful for 
injection and adding, when required, a stabilizer such as 
sodium sulfite, sodium hydrogensulf ite, sodium pyrosulfite 
or sodium thiosulfate, a pH adjustor such as hydrochloric 
acid, acetic acid, lactic acid, malic acid, citric acid, 
sodium hydroxide or potassium hydroxide, and other 
conventional additives useful for amino acid injection, 
e.g., water-soluble vitamins, lipid-soluble vitamins, 
minerals such as inorganic salts and preservatives such as 
sodium ascorbate, followed by sterilization with heating 
or filtration. The components can be mixed at ambient 
temperature, preferably at a slightly higher temperature 
(about 55 to about 70°C). The nutritive emulsion of the 
invention can be prepared also by diluting the coarse 
emulsified liquid with water, fine emulsifying the 
dilution and mixing the resulting emulsion with an aqueous 
solution of amino acid preparation. The preliminary 
emulsif ication and fine emulsif ication can be done in a 
usual manner by either a completely passing method or 
circulation method using a proper * emulsif ying machine such 
as a homomixer (about 5000 to about 7000 rpm) or a high- 
pressure homogenizer (about 6000 to about 8000 psi). The 
emulsion prepared by the fine emulsif ication may be 
filtered in a conventional manner, dividedly placed into 
containers and sterilized, giving a desired nutritive 
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emulsion. 

In this way, the nutritive emulsion of the 
invention can be prepared. The emulsion has a pH of about 
6.5 to about 8.5 and is not only stable as a 
pharmaceutical preparation but also outstanding in 
emulsion stability. The emulsion of the invention 
contains oil particles small and uniform in particle size 
and has such high storage stability as to sustain the 
original stability for a long term, generally for 2 months 
or longer at 40«C, 75% RH and for 1 year or longer at room 
temperature. The emulsion can be orally or rectally 
administered to a patient at a dose of about 700 to about 
1000 ml/day/adult which is sufficient to give about 700 to 
about 1000 Kcal per day. 

The nutritive emulsion of the invention may be 
made into a high-calory comprehensive nutritive agent by 
adding a suitable kind of sugar and other additives such 
as vitamins, minerals (electrolytes) and trace elements to 
the nutritive emulsion when used. The nutritive emulsion 
of the invention has the feature that substantially 
neither the emulsion form nor the emulsion stability is 
impaired by use of - such additives. 

Examples of sugars which can be added to the 
nutritive emulsion of the invention are monosaccharides 
such as glucose, fructose, xylitol and sorbitol and 
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disaccharides such as maltose and sucrose f known to be 
usually used as an energy source, and polysaccharides such 
as dextrin and cyclodextrin, among which disaccharides and 
polysaccharides are preferable. 

Useful vitamins include a wide variety of water- 
soluble or lipid-soluble vitamins such as retinol 
palmitate, bisbentiamine/ riboflavin, pyridoxine 
hydrochloride r cyanocobalamin, sodium ascorbate, 
cholecalcif erol, nicotinamide, calcium pantothenate, folic 
acid, biotin, choline bitartarate, etc. 

Illustrative of electrolytes (mineral) and trace 
elements are those commonly used such as sodium chloride, 
sodium acetate, magnesium sulfate, magnesium chloride, 
calcium chloride, dipotassium hydrogenphosphate, sodium 
dihydrogenphosphate, calcium glycerophosphate, sodium 
ferrous citrate, manganese sulfate, copper sulfate, zinc 
sulfate, sodium iodide, potassium sorbate, zinc, 
manganese, copper, iodine, cobalt and the like. 

The amounts of the additives used are the same 
as those of conventional ones and can be properly 
determined according to the patient's demand. When 
phytonadione is used as vitamin, it is suitable to 
incorporate the same into the nutritive emulsion as a 
lipid-soluble vitamin. 

The nutritive emulsion of the invention may 
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further contain dietary fibers such as corn fiber, yellow 
bee fiber, polydextrose, powdered cellulose, guar gum or 
the like in order to provide nutrition. 

It is desirable that suitable amounts of 
additives to be used be mixed together to form a powder 
mixture. The powder is preferably added to the nutritive 
emulsion of the invention before administration, whereby a 
comprehensive nutritive agent is formed. The 
comprehensive nutritive agent, if required, may also 
contain xanthan gum, hydroxypropyl methyl cellulose or the 
like as a viscosity promoter for emulsion stability to 
adjust the viscosity up to about 50 cp. This addition may 
further improve the emulsion stability. 

The comprehensive nutritive agent, i.e., the 
nutritive emulsion of the invention combined with; powdery 
additives, is useful as a high-calory comprehensive 
nutritive agent. Suitably the amino acid preparation, 
lipid and sugar in the agent are used in an approximate 
ratio of 10-20 : 20-35 : 45-70 by percent calorie and that 
in veiw of stability of vitamins and the like to be 
contained, the agent have a pH of about 5 to about 6. The 
comprehensive nutritive agent remains stable for at least 
12 hours after mixing. Particularly, the agent having 
incorporated therein an amino acid preparation containing 
a peptide assures freedom from the possibility of causing 
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diarrhea or like side effects which otherwise would be 
likely to occur in the patient treated with conventional 
nutritive emulsions r and thus its administration results 
in unlikelihood to raise such side effect problem in the 
patient* The comprehensive nutritive agent can be 
provided as a high-calory nutritive agent giving about 0.5 
to about 2.5 Kcal/ml/day/adult f preferably about 2 
Kcal/ml/day/adult . It is suitable that the agent be 
administered at a daily dose sufficient to give about 1800 
to about 2400 Kcal. The dose can be suitably varied, of 
course f depending on the symptoms, nutriture, age, weight 
and other factors of the patient. 

Examples 

The present invention will be described below in 
more detail with reference to the following Examples 
illustrating the preparation of nutritive emulsions 
according to the invention and Test Examples. 

Example 1 



Total amino acids (free) 97 g (90.1) 
L-isoleucine 8 . 0 

L-leucine 12.1 
L-lysine monohydrochlor ide 8.6 (6.9) 

L-methionine 4.6 
L-phenylalanine 5 . 7 

L-threonine 5 . 8 
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L-tryptophan 1.6 

L-valine 9 . 4 

L-alanine 5.8 

L-arginine monohydrochlor ide 9.2 (7.6) 

monosodium L-aspartate.H 2 0 3.9 (3.0) 

monosodium L-glutamate>H 2 Q 9.8 (7.7) 

aminoacetic acid (glycine) 2.4 

L- histidine monohydrochlor ide. H 2 0 2.5 (1.9) 

L-proline 2.7 

L-serine 4.9 

Total lipids 80 g 

medium-chain fatty acid 

triglyceride * 68.0 

soybean oil 12.0 

Total vitamins 100 yg 

phytonadione 100 

Total minerals 1.3 g 

potassium hydroxide 1.3 

Total emulsifiers 7.6 g 

purified soybean lecithin 1 ) 1.2 

sucrose fatty acid ester 2 ) 6.4 

Purified water about 860 ml (pH 7.5) 
(Note) 

1) EFIKUHON P100 (Nihcn Siber Esgner K.K.) 

2) A mixture (EL3 13.5) of DK-F-160 and DK-F-90 (both 
products of Daiichi Kogyo Seiyaku Co., Ltd.) in a ratio of 
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3 to 1 by weight 

The same products as those above in 1) and 2) 
were used in subsequent examples. 

Using the amino acids , lipids, vitamins , 
minerals, pH adjustor (potassium hydroxide) in the above 
amounts, the nutritive emulsion of the invention was 
prepared as follows. 

The sucrose fatty acid ester was dissolved in 
150 ml of water at 60°C. A mixture of medium-chain fatty 
acid triglyceride, soybean oil and purified soybean 
lecithin was added to the solution at 60°C. At the same 
temperature, the mixture was subjected to a first pre- 
emulsif ication using T.K. Homomixer (product of Tokushu 
Kika Kogyo Co., Ltd.) at 6000 rpm for 5 minutes. An amino 
acid preparation prepared by mixing 710 ml of water, amino 
acids and potassium hydroxide at 60°C was added to the 
coarse emulsified liquid. The mixture was subjected to a 
second pre-emulsif ication under the same conditions as 
above (60°C, 6000 rpm, 5 minutes). Finally the coarse 
emulsified liquid was caused to undergo a fine 
emulsif ication with a high pressure homcgenizer (60-70°C, 
8000 psi, 6 times passage). Thereafter the obtained 
emulsion was filtered (a filter of 1.2 ym mesh size), 
placed into containers (after nitrogen gas replacement) 
and sterilized (116°C, 30 minutes), giving the nutritive 
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emulsion of the present invention in a total amount of 
1000 ml (1039 g). 

Example 2 



Total amino acids (free) 




98.1 


g 


(92.9) 


L-isoleucine 




9.4 






L-leucine 




14.6 






L-lysine monohydrochloride- 




16 9 


(13.5) 


L-methionine 




14 6 






L-phenylalanine ■ 




i4;e 






L-threonine 




6.7 






L- tryptophan 




3.3 






L-valine 




10.7 






L-histidine raonohydrochloride H 2 0 


7.3 


(5 


.5) 


Total lipids 




80 g 






medium-chain, fatty acid 
. triglyceride:. 




68.0 






soybean oil 




12.0 






Total vitamins 




100 vg 




phytonadione 




100 






Total emuilsif iers 




7.6 


g 




purified soybean lecithin 1 ) 




1.2 






sucrose fatty acid ester 2 ) 




6.4 






Purified water 


about 860 


ml 


(pH 7. 



In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
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emulsif ication with a homomixer. Then f amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication f filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 3 

Total amino acids (free) 107.7 g (99.9) 



L-isoleucine 


8.9 






L-leucine 


13.4 






L-lysine monohydrochloride 


9.6 


(7 


•7) 


L-methionine 


5.1 






L-phenylalanine 


6.3 






L-threonine 


6.4 






L- tryptophan 


1.8 






L-valine 


10.4 






L-alanine 


6.4 






L-arginine monohydrochloride 


10.2 


(8 


.4) 


monosodium L-aspartate.H 2 0 


4.3 


(3 


.3) 


monosodium L-glutamate.H 2 0 


11.0 


(8 


.6) 


aminoacetic acid (glycine) 


2.7 






L-histidine monohydrochloride 


H 2 0 2 . 8 


(2 


.1) 


L-proline 


3.0 







BNSDOCID: <EP 0312612A1_I_> 



00312612 



- 24 - 



L-serine 5 # 4 

Total lipids 80 g 

medium-chain fatty acid 

triglyceride 68.0 

soybean oil 12.0 
Total vitamins 100 yg 

phytonadione 100 
Total emuisif iers 7.6 a 

purified soybean lecithin 1 ) i # 2 

sucrose fatty acid ester 2 ) 6.4 
Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emuisif ication and fine emuisif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 4 

Total amino acids (free) 97 g (90.1) 

L-isoleucine 8.0 
L— leucine 12.1 
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L-lysine monohydrochloride 8.6 (6*9) 

L-methionine 4.6 

L-phenylalanine 5.7 

L-threonine 5.8 

L-tryptophan 1 . 6 

L-valine 9.4 

L-alanine 5.8 

L-arginine monohydrochloride 9.2 (7.6) 

monosodiuni L-aspartate.H 2 0 3.9 (3.0) 

monosodium L-glutamate.H 2 0 9.8 (7.7) 

aminoacetic acid (glycine) 2.4 

L-histidine monohydrochloride H 2 0 2.5 (1.9) 

L-proline 2.7 

L-serine 4 . 9 

Total lipids 80 g 

medium-chain fatty acid 

triglyceride 68.0 

soybean oil 12.0 

Total emulsifiers 7.6 g 

purified soybean lecithin 1 J 1.2 

sucrose fatty acid ester 2 * 6.4 

Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1/ an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 

emulsif ication with a homomixer . Then, amino acids were 
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added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

The nutritive emulsions each having a pH of 6.9 
and a pH of 7.9 were prepared in the same manner as above 
except that the amount of 8N potassium hydroxide aqueous 
solution was changed. 

Example 5 



Total amino acids (free) 97 g (90.1) 

L-isoleucine 8.0 

L-leucine 12.1 

L-lysine monohydrochlor ide 8.6 (6.9) 

L-methionine 4.6 

L-phenylalanine 5 . 7 

L-threonine 5 . 8 

L- tryptophan 1 . 5 

L-valine 9 . 4 

L-alanine 5 # 8 

L-arginine monohydrochlor ide 9.2 (7.6) 

mcncsodium L-aspartate .H 2 0 3.9 (3.0) 

monosodium L-glutamate .H 2 0 9.8 (7.7) 
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aminoacetic acid (glycine) 2.4 

L-histidine monohydrochloride H 2 0 2.5 (1.9) 

L-proline 2.7 

L-ser ine 4 . 9 

Total lipids 80 g 

medium-chain fatty acid 

triglyceride 68.0 

soybean oil 12.0 
Total emulsifiers 7.0 g 

purified soybean lecithin 1 ) 1.1 

sucrose fatty acid ester 2 ) 5.9 
Purified water , about 860 ml (pH 7.5) 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered/ placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 6 

Total amino acids (free) 97 g (90.1) 

L-isoleucine 8.0 
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L-leucine 12.1 

L-lysine monohydrochloride 8.6 (6.9) 

L-methionine 4 % 6 

L-phenylalanine 5 . 7 

L-threonine 5 # 8 

L-tryptophan 1.6 

L-valine 9.4 

L-alanine 5.8 

L-arginine monohydrochloride 9.2 (7.6) 

monosodium L-aspartate.E 2 0 3,9 (3.0) 

monosodium L-glutamate.H 2 0 9.8 (7.7) 

aminoacetic acid (glycine) 2,4 

L-histidine monohydrochloride H 2 0 2,5 (1.9) 

L-proline 2.7 

L-serine 4.9 

Total lipids 104 g 

medium-chain fatty acid 

triglyceride 88.4 

soybean oil 15.6 

Total emulsifiers 9.7 g 

purified soybean lecithin 1 ) 1.5 

sucrose fatty acid ester 2 ) 8.2 

Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1/ an aqueous 
solution of sucrose fatty acid ester and a mixture of a 

lipid and soybean lecithin were subjected to a first pre- 
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emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered/ placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 



Example 7 



Total amino acids (free) 


111.8 


g 


(104 


L-isoleucine 


12.0 






L-leucine 


18.2 






L-lysine monohydrochloride 


8.6 


(6 


.9) 


L-raethionine 


4.6 






L-phenylalanine 


5.7 






L-threonine 


5.8 






L-tryptophan 


1.6 






L-valine 


14.1 






L-alanine 


5.8 






L-arginine monohydrochloride 


9.2 


(7 


.6) 


monosodium L-aspartate.H 2 0 


3.9 


(3 


.0) 


monosodium L-glutamate .H 2 0 


9.8 


(7 


•7) 


aminoacetic acid (glycine) 


2.4 






L-histidine monohydrochloride. 


E 2 0 2.5 


(1 


• 9) 


L-proline 


2.7 
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L-serine 4.9 

Total lipids 80 g 

medium-chain fatty acid. 

triglyceride 68.0 

soybean oil 12.0 
Total vitamins 100 g 

phytonadione 100 
Total emulsif iers 7.5 g 

purified soybean lecithin 1 ) 1.2 

sucrose fatty acid ester 2 ) 6.4 
Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 8 

Total amino acids (free) 73 g (67) 

L-isoleucine 4.0 
L-leucine 6.0 
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L-lysine monohydrochloride 7.4 (5.9) 

L-methionine 4.0 

L-phenylalanine 5 . 0 

L-threonine 5.0 

L-tryptophan 1.4 

L-valine 4.7 

L-alanlne 5.0 

L-arginine monohydrochloride 8.0 (6.6) 

monosodium L-aspartate.H 2 0 3.3 (2.5) 

monosodium L-glutamate.H 2 0 8.5 (6.7) 

aminoacetic acid (glycine) 2.0 

L-histidine monohydrochloride H 2 0 2.1 (1.6) 

L-proline 2.3 

L-serine 4.3 

Total lipids 80 g 

medium-chain fatty acid 

triglyceride 68.0 

soybean oil 12.0 

Total emulsifiers 7.6 g 

purified soybean lecithin 1 * 1.2 

sucrose fatty acid ester 2 * 6.4 

Purified water about 860 ml (pH 7.5) 



In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif icat ion with a homomixer. Then, amino acids were 
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added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the; total amount to 1000 ml* The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 



Example 9 



Total amino acids (free) 


55.7 


9 (52 


L-isoleucine 


6.0 




L— leucine 






L-lysine monohydrochloride 


4.3 


(3.4) 


L-methionine 


2.3 




L-phenylalanine 


2.8 




L-threonine 


2.9 




L-tryptophan 


0.8 




L-valine 


7.1 




L-alanine 


2.9 




L-arginine monohydrochloride 


4.6 


(3.8) 


monosodium L-aspartate.H 2 0 


1.9 


(1.5) 


raonosodium L-glutamate.^O 


4.9 


(3.8) 


aminoacetic acid (glycine) 


1.2 




L-histidine monohydrochloride H 2 0 


1.2 


(0.9) 


L-proline 


1.3 




L-serine 


2.4 
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Total lipids 80 g 

medium-chain fatty acid 

triglyceride 68 . 0 

soybean oil 12.0 
Total emulsifiers 7.6 g 

purified soybean lecithin 1 ) 1.2 

sucrose fatty acid ester 2 ) 6.4 
Purified water about 860 ml (pE 7.5) 

In. the same manner as in Example 1, aa aqueous 
solution of sucrose fatty acid- ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 10 

Total amino acids (free) 48.2 g (44.8) 

L-isoleucine 4.0 
L-leucine 6 . 0 

L-lysine mcnohydrochloride 4.3 (3.4) 

L-methionine 2 . 3 

L-phenylalanine 2 . 8 



BNSDOCIO: <EP 0312612A1_I_> 



# 

- 34 - 



•00312612 



L-threonine 2.9 

L-tryptophan 0.8 

L-valine 4 . 7 

L-alanine 2.9 

L-arginine monohydrochloride 4.6 (3.8) 

moncsodium L-aspartate.H 2 0 1.9 (1.5) 

monosodium L-glutamate .H 2 0 4.9 (3.8) 

aminoacetic acid (glycine) 1.2 

L-histidine monohydrochloride E 2 0 1.2 (0.9) 

L-proline 1.3 

L-serine 2.4 

Total lipids 40 g 

medium-chain fatty acid 

triglyceride 34.0 

soybean oil 6.0 

Total emulsifiers 5.3 g 

purified soybean lecithin 1 ) 0.8 

sucrose fatty acid ester 2 ) 4.5 

Purified water about 860 ml (pH 7.5) 



In the same manner as in Examlple l f an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
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resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Examole 11 



Total amino acids (free) 


97 g 


(90.1 


L-isoleucine 


8.0 




L-leucine 


12.1 




L-lysine monohydrochloride 


8.6 


(6.9) 


L-methionine 


4.6 




L-phenylalanine 


5.7 




L-threonine 


5.8 




L-tryptophan 


1.6 




L— valine 


Q A 




L-alanine 


5.8 




L-arginine monohydrochloride 


9.2 


(7.6) 


monosodium L-aspartate.H 2 0 


3.9 


(3.0) 


monosodium L-glutamate.H 2 0 


9.8 


(7.7) 


aminoacetic acid (glycine) 


2.4 




L-histidine monohydrochloride 


H 2 0 2.5 


(1.9) 


L-proline 


2.7 




L-serine 


4.9 




Total lipids 


80 g 




medium- chain fatty acid 
triglyceride 


68.0 




soybean oil 


12.0 
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Total vitamins 100 yg 

phytonadione 100 
Total minerals 1.3 g 

potassium hydroxide 1.3 
Total emulsifiers 7.6 g 

purified soybean lecithin 1 J 1.2 

sucrose fatty acid ester 3 J 6.4 
PurLfied water about 860 ml (pH 7.5) 

(Note) 

3) DK-F-160 (product of Daiichi Kogyo Seiyaku Co., Ltd., 
HLB 15.0) 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication , filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 12 

Total amino acids (free) 97 g (90.1) 

L-isoleucine 8.0 
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L-leucine 12.1 

L-lysine monohydrochloride 8.6 (6.9) 

L-methionine 4.6 

L-phenylalanine 5 . 7 

L-threonine 5.8 

L-tryptophan 1.6 

L-valine 9.4 

L-alanine 5.8 

L-arginine monohydrochloride 9.2 (7.6) 

monosodium L-aspartate.H 2 0 3.9 (3.0) 

monosodium L-glutaraate.H 2 0 9.8 (7.7) 

aminoacetic acid (glycine) 2.4 

L-histidine monohydrochloride H 2 0 2.5 (1.9) 

L-proline 2.7 

L-ser ine 4 . 9 

Total lipids 80 g 

medium-chain fatty acid 

triglyceride 60.0 

soybean oil 20.0 

Total vitamins 100 yg 

phytonadione 100 

Total minerals 1.3 g 

potassium hydroxide 1.3 

Total emulsifiers 7.6 c 

purified soybean lecithin 1 ) ' 1.2 

sucrose fatty acid ester 2 ) 6.4 
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Purified water about 860 ml (pH 7.5) 

Xn the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a< mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids* were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml*. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered/ placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 13 



Total amino acids (free) 104.4 g (97.5) 

L-isoleucine 11.9 

L-leucine 18.1 
L-lysine monohydrochlor ide 8.6 (6.9) 

L-methionine 4 . 6 

L-phenylalanine 5.7 
L-threonine 3 . 7 

L-tryptophan 1 . 6 

L-valine 9.0 
L-alanine 5.8 
L-arginine monohydrochlor ide 9.2 (7.6) 

monosodium L-aspartate .E 2 0 3.9 (3.0) 
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monosodium L-glutamate »H 2 0 9.8 (7.7) 

aminoacetic acid (glycine) 2.4 
L-histidine monohydrochlor ide H 2 0 2.5 (1.9) 
L-proline 2.7 
L-serine 4.9 
Total lipids 80 g 

medium-chain fatty acid 

triglyceride 64.0 

soybean oil 16.0 
Total vitamins 100 yg 

phytonadione 100 
Total minerals 1.3 g 

potassium hydroxide 1.3 
Total emulsifiers 7.6 g 

purified soybean lecithin 1 ) 1.2 

sucrose fatty acid ester 2 ) 6.4 
Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1/ an aqueous 
solution of sucrose fatty acid ester and. a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer . Then, amino acids were 
added and the solution was adjusted to a pH of 7 . 5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
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into containers and sterilized f giving the nutritive 
emulsion of the invention.. 

Example 14 



Total amino acids + peptides (free) 97 g (90.9) 

L-isoleucine 8.0 

L-leucine 12.1 

L-lysine monohydrochloride 8.6 (6.9) 

L-methionine 4.6 

L-alanyl-L-phenylalanine 11.5 (12.3) 

L-threonine 5.8 

L-tryptophan 1.6 

L-valine 9 „ 4 

L-arginine monohydrochloride 9.2 (7.6) 

monosodium L-aspartate.H 2 0 3.9 (3.0) 

monosodium L-glutamate .H 2 0 9.8 (7.7) 

aminoacetic acid (glycine) 2.4 
L-histidine monohydrochloride H 2 0 2.5 (1.9) 

L-proline 2.7 

L-serine 4 # 9 

Total lipids 80 g 

medium-chain fatty acid 

triglyceride 68.0 

soybean oil 12.0 

Total vitamins 100 yg 

phytonadione 100 

Total minerals 1.3 g 
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potassium hydroxide 1.3 
Total emulsif iers 7.6 g 

purified soybean lecithin 1 ) 1.2 

sucrose fatty acid ester 2 ) 6.4 
Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 15 

Total amino acids + peptides (free) 104.0 g (97.7) 
L-isoleucine 8.9 
L-leucyl-L-valine 20.1 (21.6) 

L-lysine mdnohydrochloride 9.6 (7.7) 

L-methionine 5.1 
L-phenylalanine 6 . 3 

L-threonine 6.4 
^"tryptophan 1.8 
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L-alanine 6.4 

L-arginine monohydrochloride 10.2 (8.4) 

monosodium L-aspartate.H 2 0' ' 4.3 (3.3) 

monosodium L-glutamate.^O 11.0 (8.6) 

aminoacetic acid (glycine) 2.7 

L-histidine monohydrochloride* H 2 0 2.8 (2.1) 

L-proline 3.0 

L-serine 5.4 

Total lipids 80.0 g 

medium-chain fatty acid 

triglyceride 68 . 0 

soybean oil 12.0 
Total vitamins 100 yg 

phytonadione 100 
Total emulsifiers 7.6. g, 

purified soybean: lecithin 1 ) ' 1.2 

sucrose fatty acid ester 2 ) 6.4 
Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
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emulsif ication and fine emulsif ication f filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 16 



Total amino acids + peptides (free) 


97 g 


{90.1 


L-isoleucine 


8.0 




L-leucine 


12.1 




L-lysine monohydrochloride 


8.6 


(6.9) 


L-methionine 


4.6 




L-phenylalanine 


5.7 




L-threonine 


5.8 




L-tryptophan 


1.6 




L-valine 


9.4 




glycyl-L-alanine 


8.2 


(9.1) 


L-arginine monohydrochloride 


9.2 


(7.6) 


munosQuiuui u aspalCawe .iijv-J 




1 "3 ft \ 

(3.0) 


monosodium L-glutamate.H 2 0 


9.8 


(7.7) 


L-histidine monohydrochloride H 2 0 


2.5 


(1.9) 


L-proline 


2.7 




L-serine 


4.9 




Total lipids 


80.0 


g 


medium-chain fatty acid 
triglyceride 


68.0 




soybean oil 


12.0 




Total emulsif iers 


7.0 


g 


purified soybean lecithin 1 ) 


1.1 
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sucrose fatty acid ester 2 ) 5.9 
Purified water about 860 ml (pH 7,5) 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pi of 7.5 with a 
8N potassium hydroxide aqueous solution* Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 17 

Total amino acids + peptides (free) 110.5 g (104.8) 



L-isoleucine 12.0 

L-leucyl-L-leucine 16.9 (18.1) 
L-lysine monohydrochloride 8.6 (6.9) 

L-methionine 4.6 
L-phenylalanine 5 . 7 

L-threonine 5.8 
L-tryptophan 1.6 

L-valine 14.1 
L-alanine 5.8 
L-arginine monohydrochloride 9.2 (7.6) 
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monosodium L-aspartate.E20 3.9 (3*0) 

monosodimn L-glutamate.^O 9.8 (7.7) 

aminoacetic acid (glycine) 2.4 
L-histidine monohydrochloride H 2 0 2.5 (1.9) 
L-proline 2.7 
L-serine 4.9 
Total lipids 80.0 g 

medium-chain fatty acid 

triglyceride 68.0 

soybean oil 12.0 
Total vitamins 100 yg 

phytonadione 100 
Total emulsifiers 7.6 g 

purified soybean lecithin 1 ) 1.2 

sucrose fatty acid ester 2 ) 6.4 
Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
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emulsion of the invention. 

Example 18 

Total amino acids + peptides (free) 55.7 g (52.4) 
L-isoleucine 6.0 
L-leucine 9.1 
L-lysine monohydrochloride 4.3 (3.4) 

L-methionine 2.3 
L-phenylalanine 2 . 8 

L-threonine 2.9 
L-tryptophyl-glycyl-glycine 2.0 (2.2) 

L-valine 7.1 
L-alanine 2.9 
L-arginine monohydrochloride 4.6 (3.8) 

monosodium L-aspartate .H 2 0 1.9 (1.5) 

monosodium L-glutamate.H 2 0 4.9 (3.8) 

L-histidine monohydrochloride H 2 0 1.2 (0.9) 
L-proline 1 . 3 

L-serine 2.4 

Total lipids 80 g 

medium-chain fatty acid 

triglyceride " 68.0 

soybean. oil 12.0 

Total emulsifiers 7.6 g 

purified soybean lecithin 1 ) 1.2 

sucrose fatty acid ester 2 ) 6.4 

Purified water about 860 ml (pH 7.5) 
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In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 19 

Total amino acids + peptides (free) 97 g (90.5) 
L-isoleucine 8.0 
L-leucine 12.1 
L-lysine monohydrochloride 8.6 (6.9) 

L-methionine 4.6 
L-phenylalanine 5 . 7 

L-threonine 5.8 
L-tryptophan 1.6 
L-valine 9.4 
L-alanine 5.8 
L-arginine monohydrochloride 9.2 (7.6) 

monosodium L— aspartate. 3.9 (3.0) 
monosodium L-glutamate.E^O 9.8 (7.7) 
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glycyl-glycyl-glycyl-glycine 2.4 (2.8) 

L-histidina monohydrochloride H 2 0 2.5 (1.9) 

L-proline 2.T 

L-serine 4.9 

Total lipids 80 g 

medium- chain fatty acid 

triglyceride 68.0 

soybean oil 12.0 
Total vitamins 100 yg 

phytonadione 100 
Total minerals 1.3 g 

potassium hydroxide 1.3 
Total emulsifiers 7.6 g 

purified soybean lecithin 1 ) 1.2 

sucrose- fatty acid ester 3 ) 6.4 
Purified water about" 860 ml (pH 7.5). 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
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Example 20 

Total amino acids (free) 104.4 g (97.5) 

L-isoleucine 11.9 

L-leucine 18.1 

L-lysine monohydrochloride 8.6 (6.9) 

L-methionine 4.6 

L-pheny lalanine 5 . 7 

L-threonine 3.7 

L- tryptophan 1.6 

L-valine 9.0 

L-alanine 5.8 

L-arginine monohydrochloride 9.2 (7*6) 

monosodium L-aspartate .H 2 0 3.9 (3.0) 

monosodium L-glutamate .H 2 0 9.8.(7.7) 

aminoacetic acid (glycine) 2.4 
L-histidine monohydrochloride H 2 0 2.5 (1.9) 

L-proline 2.7 

L-serine 4.9 

Total lipids 80.0 g 

medium-chain fatty acid 

triglyceride 64.0 

soybean oil 16.0 

Total vitamins 100 pg 

phytonadicne 100 

Total minerals 1.3 g 
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potassium hydroxide 1.3 
Total emulsif iers 7.6 g 

purified soybean lecithin 1 ) 1.2 

sucrose fatty acid ester 2 ) 6.4 
Total dietary fibers 8*0 g 

polydextrose 8.0 
Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid/ soybean lecithin and dietary fiber were subjected 
to a first pre-emulsif ication with a homomixer. Then r 
amino acids were added and the solution was adjusted to a 
pH of 7.5 with a 8N potassium hydroxide aqueous 
solution. Water was added in an amount to bring the total 
amount to 1000 ml. The resulting solution was subjected 
to a second pre-emulsif ication and fine emulsif ication, 
filtered, placed into containers and sterilized/ giving 
the nutritive emulsion of the invention. 

Example 21 

Total amino acids (free) 98.1 g (92.9) 

L-isoleucine 9.4 
L-leucine 14.6 
L-lysine monohydrochloride 16.9 (13.5) 

L-methionine 14.6 
L-phenylalanine 14.6 
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L-threonine 6.7 

L-tryptophan 3 . 3 

L-valine 10.7 

L-histidine monohydrochloride H 2 0 7.3 (5.5) 

Total lipids 80.0 g 

medium-chain fatty acid 

triglyceride 68 . 0 

soybean oil 12.0 

Total vitamins 100 yg 

phytonadione 100 

Total emulsif iers 8.2 g 

sucrose fatty acid ester 2 ) 8.2 

Purified water about 860 ml 

(pH 7.5) 



In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 22 
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Total amino acids (free) 97 g (90.1) 
L-isoleucine 8.0 

L-leucine 12.1 
L-lysine monohydrochloride 8.6 (6.9) 

L-methionine 4 . 6 

L-phenylalanine 5 . 7 

L-threonine 5.8 
L-tryptophan 1 . 6 

L-valine 9.4 
L-alanine 5 # 8 
L-arginine monohydrochloride 9.2 (7.6) 

monosodium L-aspartate.H 2 0 3.9 (3.0) 

monosodium L-glutamate.H 2 0 9 # 8 (7.7) 

aminoacetic acid (glycine) 2.4 
L-histidine monohydrochloride H 2 0 2.5 (1.9) 
L-proline 2.7 
L-serine 4.9 

Total lipids 80.0 g 

medium-chain fatty acid 

triglyceride 68 .0 

soybean oil 12.0 

Total emulsifiers 18.6 g 

purified soybean lecithin 1 ) 3.6 

glycerine fatty acid ester 4 ) 15.0 

Purified water about 850 ml (pH 7.5) 

(Note) 
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4) Decaglyn 1-M (product of Nikko Chemicals r HLB 14) 

In the same manner as in Example 1, an aqueous 
solution of glycerine fatty, acid ester; and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

The nutritive emulsions each having pH 6.9 and 
pH 7.9 were prepared in the same manner as above with the 
exception of that the amount of 8N potassium hydroxide 
aqueous solution was changed. 

Example 23 



Total amino acids (free) 97 g (90.1) 
L-isoleucine 8 • 0 

L-leucine 12.1 
L-lysine monohydrochloride 8.6 (6.9) 

L-methionine 4 . 6 

L-phenylalanine 5 . 7 

L-threonine 5 . 8 

L-tryptophan 1.6 
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L-valine 9 . 4 

L-alanine 5.8 

L-arginine monohydrochloride 9.2 (7.6) 

monosodium L-aspartate.H 2 0 3.9 (3.0) 

monosodium L-glutama t e . H 2 Q 9.8 (7*7) 

aminoacetic acid (glycine) 2.4 

L-histidine monohydrochloride H 2 0 2.5 (1.9) 

L-proline 2.7 

L-serine 4.9 

Total lipids 104.0 g 

medium- chain fatty acid 

triglyceride 88.4 

soybean oil 15.6 
Total emulsifiers 19.2 g 

glycerine fatty acid ester 4 ) 19.2 
Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1, an aqueous 
solution of glycerine fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then # amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
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emulsion of t±ie invention. 

Example 24 

Total amino acids + peptides (free) 104.0 g (97.7) 



L-isoleucine 8.9 

L-leucyl-L-valine 20.1 (21.6) 

L-lysine monohydrochloride 9.6 (7.7) 

L-methionine 5.1 

L-phenylalanine 6 . 3 

L-threonine 6.4 

L-tryptophan 1.8 

L-alanine 6.4 

L-arginine monohydrochloride 10.2 (8.4) 

monosodium L-aspartate.H 2 0 4.3 (3.3) 

monosodium L-glutamate.H 2 0 11.0 (8.6) 

aminoacetic acid (glycine) 2.7 

L-histidine monohydrochloride H 2 0 2.8 (2.1) 

L-proline 3.0 

L-serine 5.4 

Total lipids 80.0 g 

medium-chain fatty acid 

triglyceride 68.0 

soybean oil 12.0 

Total vitamins 100 vg 

phytonadione 100 
Total emulsifiers 8.2 g 

sucrose fatty acid ester 2 ) 8.2 
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Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1, an aqueous 
solution of sucrose fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 



Example 25 



al amino acids + peptide (free) 


110.5 


g (104.8) 


L-isoleucine 


12.0 




L-leucyl-L-leucine 


16.9 


(18.1) 


L-lysine monohydrochloride 


8.6 


(6.9) 


L-methionine 


4.6 




L-phenylalanine 


5.7 




L-threonine 


5.8 




L- tryptophan 


1.6 




L-valine 


14.1 




L-alanine 


5.8 




L-arginine monohydrochloride 


9.2 


(7.6) 


monosodium L-aspartate.H 2 0 


3.9 


(3.0) 
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monosodium L-glutama te . E 2 Q 9.8 (7.7) 

aminoacetic acid (glycine) 2.4 

L-histidine monohydrochloride H 2 0 2.5 (1.9) 

L-proline 2.7 

L-serine 4.9 

Total lipids 80.0 g 

medium— chain fatty acid 

triglyceride * 68 . 0 

soybean oil 12.0 
Total vitamins 100 pg 

phytonadione 100 
Total emulsifiers 18.6 g 

purified soybean lecithin 1 ) 3.6 

glycerine fatty acid ester 4 ) 15.0 
Purified water about 860 ml (pH 7.5) 

In the same manner as in Example 1, an aqueous 
solution of glycerine fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution. Water was added 
in an amount to bring the total amount to 1000 ml. The 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 
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Example 26 

Total amino acids + peptides (free) 97 g (90*5) 

L-isoleucine 8.0 

L-leucine 12,1 

L-lysine monohydrochloride 8.6 (6.9) 

L-methionine 4 .6 

L-pheny lalanine 5.7 

L-threonine 5.8 

L-tryptophan 1.6 

L-valine 9.4 

L-alanine 5.8 

L-arginine monohydrochloride 9.2 (7.6) 

monosodium L-aspartate.H 2 0 3.9 (3.0) 

monosodium L-glutamate.H 2 0 9.8 (7.7) 

glycyl-glycyl-glycyl-glycine 2.4 (2.8) 
L-histidine monohydrochloride H 2 0 2.5 (1.9) 

L-proline 2.7 

L-serine 4.9 

Total lipids 80 g 

medium-chain fatty acid 

triglyceride 68.0 

soybean oil 12.0 

Total vitamins 100 yg 

phytonadione 100 

Total minerals 1.3 g 

potassium hydroxide 1.3 
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Total eraulsifiers 19.2 g 

glycerine fatty acid ester 4 J 19.2 
Purified water about 860 ml (pH 7#5): 

In the same manner as in Example 1, an aqueous 
solution of glycerine fatty acid ester and a mixture of a 
lipid and soybean lecithin were subjected to a first pre- 
emulsif ication with a homomixer. Then, amino acids were 
added and the solution was adjusted to a pH of 7.5 with a 
8N potassium hydroxide aqueous solution • Water was added 
in an amount to bring the total amount to 1000 ml. The* 
resulting solution was subjected to a second pre- 
emulsif ication and fine emulsif ication, filtered, placed 
into containers and sterilized, giving the nutritive 
emulsion of the invention. 

Example 27 



Total amino acids (free) 73 g (67) 

L-isoleucine 4 . 0 

L-leucine 6 . 0 

L-lysine monohydrochloride 7.4 (5.9) 

L-methionine 4 ♦ 0 

L-phenylalanine 5 . 0 

L-threonine 5 . 0 

^-tryptophan 1 • 4 

L-valine 4.7 

L-alanine 5.0 
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L-arginine monohydxochloride 8.0 (6.6) 

monosodium L-aspax tate . H 2 0 3.3 (2.5) 

monosodium L-glutamate.H 2 0 8.5 (6.7) 

aminoacetic acid (glycine) 2.0 

L-histidine monohydrochloride H 2 0 2.1 (1.6) 

L-proline 2.3 

L-serine 4.3 

Total lipids 80.0 g 

medium-chain fatty acid 

triglyceride ^ 68.0 

soybean oil 12.0 

Total emulsifiers 17.0 g 

purified soybean lecithin 1 ) 5.0 

polyoxyethylene glycerin fatty 

acid ester 3 * * 12.0 

Purified water about 860 ml (pH 7-5) 

(Note) 

5) TMGS-15 (product of Nikko Chemicals, HLB 13.5) 

In the same manner as in Example 1, an aqueous 
solution of polyoxyethylene glycerin fatty acid ester and 
a mixture of a lipid and soybean lecithin were subjected 
to a first pre-emulsif ication with a homomixer. Then, 
amino acids were added and the solution was adjusted to a 
pH of 7.5 with a 8N potassium hydroxide aqueous 
solution. Water was added in an amount to bring the total 
amount to 1000 ml. The resulting solution was subjected 
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to a second pre-emulsif ication and fine emulsif ication, 
filtered, placed into containers and sterilized, giving 
the nutritive emulsion of the invention* 

Example 28 



Total amino acids (free) 


48.2 


g (44. 


L-isoleucine 


4.0 




L-leucine 


6.0 




L-lysine monohydrochloride 


4.3 


(3.4) 


L-methionine 


2.3 




L-phenylalanine 


2.8 




L-threonine 


2.9 




L-tryptophan 


0.8 




L-valine 


4.7 




L-alanine 


2 . 9 




L-arginine monohydrochloride 


4.6 


(3.8) 


monosoaium Li aspartate. 




(1*5) 


monosodium L-glutamate.H 2 0 


4.9 


(3.8) 


aminoacetic acid (glycine) 


1.2 




L-histidine monohydrochloride 


H 2 0 1.2 


(0.9) 


L-proline 


1.3 




L-serine 


2.4 




Total lipids 


40.0 


g 


medium-chain fatty acid 
triglyceride 


34.0 




soybean oil 


6.0 




Total emulsifiers 


15.0 


g 
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purified soybean lecithin 1 ) 

polyoxyethylene sorbitan 
fatty acid ester 6 ) 



10.0 



5.0 



Purified water 



about 860 ml {pH 7*5) 



(Note) 

6) TO-10 (product of Nikko Chemicals , ELB 15) 

In the same manner as in Example 1/ an aqueous 
solution of polyoxyethylene sorbitan fatty acid ester and 
a mixture of a lipid and soybean lecithin were subjected 
to a first pre-emulsif ication with a homomixer. Then, 
amino acids were added and the solution was adjusted to a 
pH of 7.5 with a 8N potassium hydroxide aqueous 
solution. Water was added in an amount to bring the total 
amount to 1000 ml. The resulting solution was subjected 
to a second pre-emulsif ication and fine emulsif ication, 
filtered:, placed into containers and sterilized, giving 
the nutritive emulsion of the invention. 

The nutritive emulsions of the invention 
prepared in the Examples were tested for emulsion 
stability. The test was conducted as follows. 
Emulsion stability test 

Each of emulsion samples obtained in the 
Examples was centrifuged at 3000 rpm for 10 minutes before 
or after sterilization, placed into test tubes and left to 
stand. Then the separation of liquids in the samples was 
observed with the unaided eye and the distribution of the 
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emulsion particle size was determined. 

Table 4 shows the test results of the samples of 
Examaples 1 and 5 centrifuged. before sterilization and 
Table 5 the test results of the samples centrifuged after 
sterilization. Table 6 shows the test results of three 
kinds of samples obtained in Example 4 with different pH 
values and centrifuged after sterilization. 

Table 4 (Before sterilizaiton) 

Sample Example"! Example"! 

Size distribution (jim) 

0.15 
0.20 
0.30 
0.39 
0.55 
0.80 
1.30 
2.21 
3.13 
4.43; 



Average particle size 0.44 


0.47 


Appearance after 


not separated 


not separated 


centrifugation 




Table 5 


(After sterilizaiton) 


Sample 


Example 1 


Example 5 


Size distribution 


(pm) 




0.15 


9 


6 


0.20 


12 


13 


0.30 


13 


9 


0.39 


22 


21 


0.55 


23 


30 


0.80 


17 


24 


1.30 


0 


0 



10 


10 


13 


13 


11 


12 


21 


20 


25 


19 


17 


18 


0 


4 


0 


0 


0 


0 


0 


0 



m 
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2.21 0 0 

3.13 0 0 

4.43 0 0 

Average particle size 5744 0.49 



Appearance after not separated not separated 

cent r if ugat-ion 



Table 6 (After sterilizaiton) 



Sample — Nutritive emulsions of Example 4 



pH 


6.9 


7.5 


7.9 


Size distribution 


(win) 






0.15 


7 


5 


4 


0.20 


9 


7 


5 


0.30 


12 


9 


6 


0.39 


22 


19 


17 


0.55 


25 


29 


31 


0.80 


20 


24 


27 


1.30 


2 


3 


6 


2.21 


0 


0 


0 


Average particle 


0.48 


0.53 


0.58 


size 








Appearance after 


not 


not 


not 


cent r if ugation 


separated 


separated 


separated 


As shown in 


Tables 4, 5 


and 6, the 


nutritive 



emulsions of the present invention all exhibit excellent 
emulsion stability after centrif ugation and have the 
features of being satisfactory in appearance and in size 
distribution. 

The comprehensive nutritive agents containing 
the nutritive emulsion of the invention are described 
below in detail with reference to Reference Examples. 

Reference Example 1 
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A powder composition was prepared for addition 
to the nutritive emulsion of the invention. The powder 
comprised the following sugar , vitamins and minerals in 
the amounts listed below: 

Total sugars 330 g 

Maltose 330 

Total vitamins 283.976 mg 

Retinol palmitate granule 16.7 mg(5000IU) 

Bisbentiamine 2.2 mg 

Riboflavin 1.7 mg 

Pyridoxine hydrochloride 2.5 mg 

Cyanocobalamin - 6 pg 

Sodium ascorbate 65.5 mg 

Cholecalcif erol granule 1.67 mg(500IU) 

Tocopherol acetate granule 40.0 mg(10.0 mg) 

Nicotinamide 20.0 mg 

Folic acid 400 yg 

Calcium pantothenate 11.0 mg 

Biotin 300 yg 

Choline bitartrate 122.0 mg 

'Total minerals 12.824 g 

Calcium glycerophosphate 5.23 g 

Dipotassium monohydrogenphosphate 1.28 g 

Magnesium sulfate.7E20 4.056 g 

Sodium ferrous citrate 0.164 g 



* 
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Manganese sulfate .5H 2 0 11 mg 

Copper sulfate .5H 2 0 a mg 

Zinc sulfate. 7H z O 66 mg 

Potassium iodide 196.2 vg 

Potassium sorbate 2.0 g 

Others (pE adjusting agent) 3.6 g 

Citric anhydride 3.6c 

TOTAL 345.7 g 



The above components were each weighed, 
pulverized and mixed together to give a powder 
composition. 

The powder obtained was mixed with 1000 ml of 
each of the nutritive emulsions of the invention 
respectively prepared in Examples 1 and 18, affording a 
comprehensive nutritive agent (total amount: 1200 ml). 

The powder was rapidly dispersed into the 
emulsion after addition. The obtained comprehensive 
nutritive agent was allowed to stand for 24 hours and the 
appearance of the agent was observed with no change 
found. When the appearance of the agent was observed 
after centrif ugation as done in the emulsion stability 
test, the agent showed no separation of liquids, 
indicating a satisfactory emulsion stability. 

Further, the obtained comprehensive nutritive 
agent was adjusted to a pE of about 5.2 with a citric 
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anhydride. This pH adjustment rendered the vitamins 
(sodium ascorbate, etc.) free of instability. The pH 
adjustment/ coupled with the potent bacteriostatic effect 
of potassium sorbate (serving also as a preservative) 
added, results in sufficient inhibition of growth of 
bacteria, whereby it was confirmed that the comprehensive 
nutritive agent is satisfactorily usable as a high-calory 
nutritive agent (2400 Kcal/day) . 

Reference Example 2 

A powder composition was prepared in the same 
manner as in Reference Example 1 except that 2.0 g of 
potassium sorbate used as the mineral was replaced by 0.5 
g of potassium sorbate and 0.7 g of potassium chloride and 
that 3.5 g of citric anhydride was used. 

The obtained powder was added to 1000 ml of each 
of the nutritive emulsions of the invention prepared in 
Examples 1 and 18, giving a comprehensive nutritive agent 
(total amount; 1200 ml). 

The above powder was rapidly dispersed in the 
emulsion after addition. The resulting comprehensive 
nutritive agent had a satisfactory emulsion stability. 

The comprehensive nutritive agents obtained in 
Reference Example 1 (i.e. the agents each containing the 
nutritive emulsions respectively of Examples 1 and 18) was 
administered to hepatectomized rats which had a post- 
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operative stress as well as reduced liver-function, and 
then the rats were checked for nutritive effect as 
described below in detail in the following Test Ex amp les* 

Test Example 1 

Animals used in the test were male Wister-rats 
weighing about 230 g and fasted before the test for 24 
hours after 1 week of preliminary feeding. The rats were 
70% hepatectomized under anesthesia with ether by the 
Higgins-Anderson method (Eiggins, G.M. and Anderson, R.M. 
Arch. Pathol., 12, 186 (1931) )• At the same time, 
gastrostomy was done by the Witzel method (Witzel O., Zbl. 
Chir., 18, 601 (1891)), and the test nutritive agent was 
continuously administered for 24 hours through a silicone 
tube inserted from the vestibule of gaster to 
dodecadac ty Ion • 

The rats were divided into two groups of A and 
B. The. A group was given a mixture of the nutritive 
emulsion of the invention and the powder composition 
(comprehensive nutrititve agent formulated to give 1 
Kcal/ml), and the B group was given a commercially 
available nutritive agent (product of Morishita Co., Ltd. 
and Ajinoraoto Co., Ltd., tradename "Elental", formulated 
to give 1 Kcal/ml). The sham-hepatectomized groups each 
corresponding to A and B groups were used as controls. 

The nutritive agent was given the rats at a dose 
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corresponding to about 75 Kcal/kg/day on the 1st disease 
day after operation* The dose was adjusted thereafter to 
increase the calory stepwise every day to a constant value 
of about 300 Kcal/kg/day on the 4th disease day. 

Seven days after the beginning of the test, 
blood samples were collected from rats' abdominal aorta 
and animals were sacrificed* The following nutritive 
indexes were determined for consideration. 

The results of consideration described below are 
common with the comprehensive nutritive agents each 
containing the nutritive emulsions respectively of Example 
1 and Example 18. 

1. Increase of body weight 

There was no significant difference between A, 
and B groups on each disease day. The body weight was 
recovered on the 7th disease day to approximately the; 
value shown before the pre-operative days. 

2. Liver weight 

A and B groups both showed a high recovery rate 

of liver weight of about 75%. No significant difference 

was found between the two groups. The recovery rate of 

liver weight is given by the following equation: 

liver wt. of test group/lOOg body wt. 

Recovery rate = • 

liver wt. of control group/lOOg body wt. 

3. Urinary 3-methylhistidine/creatinine ratio 
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On the 1st disease day, the A and B groups both 
showed a high ratio but the ratio was decreased with time 
to about 0.04 on and after the 4th disease day. There was 
no significant difference between the two groups. 

4. Nitrogen balance (change of nitrogen) 

A minus tendency was slightly stronger in A 
group than in B group on the 1st disease day. However, 
there was no significant difference between the two 
groups. The value changed to plus on the 3rd disease day 
in both groups. 

5. Biochemical test of plasma 

There was no significant difference between A 
and B gorups. 

6. Plasma amino acid pattern 

A pronouncedly greater increase of branched- 
chain amino acid (Leu, lie, Val) was seen in A group than 
in B group, and a decrease of Tyr was observed in A group, 
resulting in an increase of Fischer's ratio. 

7. Plasma fatty acid pattern 

Group B showed decreases of C18:2a>6 (linoleic 
acid), C18:3cj3 (linolenic acid) and C20:4w6 (arachidonic 
acid) and increases of C16:lo»7 (palmitoleic acid) and 
C20:3u9, and finding of essential fatty acid deficiency. 

On the other hand, A group indicated a 
remarkable alleviation of essential fatty acid deficiency, 



BNSOOCID: <EP 0312612A1J_> 



# # 00312612 

- 71 - 

displaying a satisfactory plasma fatty acid pattern. 

The above results reveal that the comprehensive 
nutritive agent comprising the nutritive emulsion of the 
invention and the powder composition can exhibit an 
excellent nutritive effect when administered. 



* 
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Claims : 

1. A nutr itive emulsion characterized in that 
the emulsion comprises essential components of about 4 to 
about 15% by weight of an amino acid preparation, about 3 
to about 12% by weight of a lipid/ about 71.5 to about 93% 
by weight of water , and about 0*3 to about 3.0% by weight 
of an emulsifier having an HLB of at least 13 and selected 
from the group consisting of sucrose fatty acid ester , 
glycerin fatty acid ester, polyoxyethylene glycerin fatty 
acid ester and polyoxyethylene sorbitan fatty acid ester, 
or an emulsifier mixture of said emulsifier and soybean 
lecithin and in that the emulsion has a pH of about 6.5 to 
about 8.5. 



wherein the amino acid preparation has the following amino 
acid composition in which the amount of each amino acid is 
expressed in percentage by weight, and calculated as free 
amino acids based on the total amino acids. 



2. A nutritive emulsion according to claim 1 



Amino acid 



Amount (wt%) 



L-isoleucine 



4.5-13.4 



L-leucine 



6.7-20.1. 



L-lysine 



3.8-15.2 



L-methionine 



3.0-16.4 



L-phenylalanine 



3.1-16.4 
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L-threonine 3.2- 9.6 

L- tryptophan 0,9- 3.7 

L-valine 5.2- 15.6: 

L-alanine 0-9.6 
L-arginine 0 -12.6 

L-aspartic acid o -12.2 

L-glutamic acid 0 -12.9 

L-glutamine 0 -16.2 

Aminoacetic acid (glycine) 0 - 4.1 

L-histidine 0-6.2 
L-proline 0-5.3 
L-serine 0 - 9.7 

L-tyrosine . 0-0,9 

3. A nutritive emulsion according to claim 1 
wherein the amino acid preparation has the following amino 
acid composition, in which the, amount of each amino acid is 
expressed in percentage by weight and calculated as free 
amino acids based on the total amino acids. 

Amino acid Amount (wt%) 
L-isoleucine 4 . 5-13 . 4 

L-leucine 6.7-20.1 
L-lysine 3.8-11.6 
L-methionine 3.3- 7.7 

L-phenylalanine 3.1- 9.5 
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L-threonine 3.2- 9.6 

L- tryptophan 0.9- 2.7 

L-valine 5.2-15.6 
L-alanine 3.2- 9.6 

L-arginine 0.9- 2.7 

L-aspartic acid 1.6- 5.0 

L-glutamic acid 4.3-12.9 
Aminoacetic acid (glycine) 1.3- 4.1 

L-histidine 1.0- 3.2 

L-proline 1.5- 4.5 

L-serine - 2.7- 8.1 

4. A nutritive emulsion according to claim 1 
wherein the amino acid preparation has the following amino 
acid composition in which the amount of each amino acid is 
expressed in percentage by weight and calculated as free 
amino acids based on the total amino acids. 



Amino acid Amount (wt%) 

L-isoleucine 8 . 0-13 . 4 

L-leucine 12.5-20.1 

L-lysine 6.9- 8.5 

L-methionine 4.6- 5 .6 

L-phenylalanine 5.6- 6.9 

L-threonine 3.2- 7.0 

^tryptophan 1.5- 2.0 
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L-valine 5.2-11.4 
L-alanine 5.8- 7.0 
L-arginine 7.6-9.2 
L-aspartic acid 3.0- 3.6 
L-glutamic acid 7.7- 9.5 
Aminoacetic acid (glycine) 2.4- 3*0 
L-histidine 1.9- 2.3 
L-proline 2.7- 3.3 
L-serine 4.9- 5.9 

5. A nutritive emulsion according to any one of 
claims 1 to 4 wherein part of amino acids constituting 
said amino acid preparation is used in the form of di- to 
penta-peptides . 

6. A nutritive emulsion according to any one of 
claims 1 to 5 wherein the emulsifier is a mixture of 
sucrose fatty acid ester and/or glycerin fatty acid ester 
having an HLB of not less than 13 and soybean lecithin , 
the ratio (wt%) of sucrose fatty acid ester and/or 
glycerin fatty acid ester to soybean lecithin is 10-25 : 
75-90. 

7. A nutritive emulsion according to any one of 
claims 1 to 6 wherein the lipid is a mixture of medium- 
chain fatty acid triglyceride (MCT) and long-chain fatty 
acid triglyceride (LCT) and the ratio (wt%) of the former 
to the latter is 50-90 : 10-50. 
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8. A process for preparing a nutritive emulsion, 
characterized in that the process comprises the steps of 
adding a lipid or, when required, a mixture of a lipid and 
soybean lecithin to a mixture of water and an emulsifier, 
the emulsifier having an HLB of at least 13 and being 
selected from the group consisting of sucrose fatty acid 
ester, glycerin fatty acid ester, polyoxyethylene glycerin 
fatty acid ester and polyoxyethylene sorbitan fatty acid 
ester; subjecting the mixture to pre-emulsif ication; 
adding an aqueous solution of an amino acid preparation to 
the coarse emulsified liquid; and fully emulsifying the 
mixture. 
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